Pathophysiology of levodopa-induced dyskinesia: Insights from multimodal imaging and immunohistochemistry in non-human primates.
Dopaminergic and serotonergic degenerations alter pharmacological neurotransmission and structural markers in Parkinson's disease (PD). Alteration of diffusion measures in key brain regions depict MPTP/MDMA lesions in the monkey model of PD. Whether dopatherapy impacts such diffusion measures remains an open question. The aim of this study was to investigate the consequences of l-DOPA treatment on diffusion alterations, PET imaging and immunohistochemical markers in MPTP/MDMA-intoxicated monkeys. We acquired PET imaging and measures of mean diffusivity and fractional anisotropy longitudinally and correlated them with behavior and post-mortem fiber quantification. Severity of l-DOPA-induced dyskinesia was correlated to serotonin transporter radioligand binding increases in the ventral striatum and the anterior cingulate cortex and decreases of mean diffusivity in the ventral striatum. After lesion of serotonergic fibers by MDMA and the second l-DOPA period, diffusion measures were no more altered while the serotonergic binding still increased in all regions of interest, despite abolition of dyskinesia. Interestingly, in the anterior cingulate cortex, the SERT radioligand binding was negatively correlated to the number of SERT fibers. These results show that the increase of SERT radioligand binding is not systematically paralleled by an increase of SERT fibers and does not always reflect the presence of LID. More specifically, our study suggest that SERT increase may be underpinned by an increased density of serotonergic fibers after MPTP and the first l-DOPA period, and by an elevation of SERT itself after MDMA and the second l-DOPA period. This highlights that DTI is complementary to PET imaging to decipher pathophysiological mechanisms underlying l-DOPA-induced dyskinesia in a non-human primate model of PD.